Hematology and serum chemistry parameters were analyzed in 2 groups of pregnant rabbits to assess changes in these parameters over the course of gestation. These data were used to generate a historical control reference range for embryofetal development regulatory toxicology studies. During the 28-day gestation period, the following major changes were observed. Red blood cell counts, hemoglobin, and hematocrit increased slightly up to day 13 and subsequently decreased progressively to a nadir for all parameters on day 25. Reticulocyte counts increased maximally by day 16 and then decreased to a minimum value on day 28. White blood cell counts progressively declined after day 7. Platelet counts increased slightly by day 10, were relatively stable until day 13, then progressively decreased to a nadir on day 25. Aspartate aminotransferase and alanine aminotransferease values increased steadily throughout the study to reach a maximum value on day 25. Triglycerides increased to their maximum value by day 19 and then steadily decreased until day 28, whereas cholesterol decreased progressively to reach a nadir on day 25. Urea and total protein decreased steadily from day 13 onward. Calcium values decreased throughout the study to reach a minimum value on day 28. Phosphorus values increased slightly on days 7 and 13 and then progressively decreased to reach a nadir on day 28. With a few exceptions, changes that occur in clinical pathology parameters during pregnancy in the rabbit are similar to those observed in pregnant women. Therefore, the rabbit can be considered a suitable species for embryofetal development toxicity studies with regard to clinical pathology.
INTRODUCTION
The New Zealand White rabbit is one of the species of choice for use in embryofetal development toxicity (teratology) studies that support the registration of pharmaceuticals, agricultural chemicals, and other chemical entities worldwide. Clinical pathology is not generally an endpoint examined in these studies. There is a paucity of data pertaining to hematology and biochemistry parameters in the pregnant rabbit and how they compare to those observed in pregnant women. Because gestation induces progressive alterations in several clinical pathology parameters, meaningful interpretation of data from toxicology studies using pregnant animals becomes difficult without the benefit of a longitudinal historical control database. Regulatory agencies do not currently require that clinical pathology data for reproductive toxicology studies be reported for product registration, but such data can be used for the detection of maternal toxicity.
Our laboratory has instituted the practice of taking blood samples from rabbits on gestation day 19 of embryofetal development range-finding toxicity studies to assess maternal toxicity so that any effects on the fetus that might be secondary to this toxicity are not mistakenly attributed to a direct fetotoxic effect of the compound administered. Although concurrent controls are always included in these studies, we wanted a more exten-sive database against which we could evaluate parameters in treated pregnant animals. Thus, in a study designed to provide our laboratory with historical control data for early and late resorptions, number of live fetuses, and other endpoints traditionally evaluated in developmental toxicity studies, we included serial sampling of blood to generate historical control data for clinical pathology parameters as well. These data will serve to provide (a) a bank of historical controls for our day 19 blood samples, (b) insight as to how hematology and biochemistry parameters change throughout the course of gestation in the rabbit, and (c) an indication of how well pregnant rabbits may serve as models of pregnant women in research pertaining to clinical pathology and gestation.
MATERIALS AND METHODS
The animals used in this study were handled according to the guidelines set forth in the Guide for the Care and Use of Laboratory Animals (ILAR/NRC, revised 1996).
Blood samples from 90 nulliparous, nonpregnant New Zealand White rabbits (ages [16] [17] [18] wk) were drawn at the supplier's facility (Centre Lago, Vonnas, France). These samples were used to create the pretest database against which values recorded during pregnancy were assessed. Pretest samples were analyzed at our laboratory to eliminate any differences between pretest and study values that might be attributable to differences in instrumentation between the supplier's laboratory and our laboratory.
Sixty rabbits of these 90 rabbits were mated and shipped to our laboratory, as per our standard protocol for reproduction studies. The day of mating was considered to be day 0 of the study. All rabbits were fed approximately 170 g of UAR 112 C pelleted diet (Societe UAR, Villemoisson sur Orge, Epinay sur Orge, France) per day and were supplied water ad libitum by an automatic distribution system. Rabbits were divided into 2 groups of 30 rabbits each. Samples were collected from group A on days 7, 13, 19, and 25 of gestation and from group B on days 10, 16, 22, and 28. Rabbits were not fasted prior to blood sampling. Hematology and biochemistry samples were evaluated for each rabbit of each group. On day 28 of gestation, all rabbits were euthanatized, and the ovaries, uterine horns, and fetuses were examined.
For pretest samples, blood was drawn from the median artery of the ear. Samples were collected into potassium EDTA tubes for hematology and into lithium heparin tubes for biochemistry. Biochemistry samples were immediately centrifuged at 3,000 rpm for 10 min; the plasma was stored at 4°C and shipped to our laboratory at this temperature. Evaluation of these samples was performed approximately 12 hr after collection. All samples taken after day 0 were drawn from the median artery or the median vein of the ear; blood was collected into potassium EDTA tubes for hematology and into dry tubes for biochemistry. Chemistry samples were allowed to clot and then centrifuged at 3,000 rpm for 10 min. Evaluation of these samples was completed on the day of collection. One milliliter of blood was collected for hematology, and 2 ml was collected for biochemistry.
All blood samples were analyzed in our laboratory. Hematology parameters were analyzed using the Technicon H-1 (Bayer Diagnostics, Puteaux, France), reticulocyte counts were made using the Sysmex R2000 (Boehringer-Mannheim, Meylan, France), and biochemistry parameters (37°C) were evaluated using the Olympus AU 800 (Olympus Biologie, Rungis, France). Hematology staining agents were supplied by Beckman Instruments (Gagny, France); biochemistry reagents were supplied by Olympus Biologie and Boehringer-Mannheim. Urea, not urea nitrogen, was measured in this study. Serum albumin was not evaluated because of interference with the bromcresol green assay (BCG) in our laboratory,which was at least partially due to the measurement of globulins by this technique (19) . The use of human albumin for calibration of the assay may also have affected our results, which we interpreted to be falsely elevated.
Statistical analysis was performed using the paired ttest, in which mean values from each sampling date were compared with mean pretest values. Values from 6 nonpregnant rabbits were excluded from the calculation of means and from statistical analysis.
RESULTS
No abnormalities in clinical signs or food consumption were observed during the study. At the end of the study, 6 of the 60 rabbits were determined not to be pregnant.
Data from these animals are not presented. No 
Hematology
Red Blood Cell Parameters. Mean red blood cell counts (RBC), hemoglobin (Hb), and hematocrit (Hct) increased slightly up to day 10 (RBC and Hct) or day 13 (Hb) and then decreased progressively to a minimum value for all parameters on day 25 (Table I and Fig. 1 ). Absolute reticulocyte counts (RA) increased 2-fold by day 16 and subsequently decreased to a nadir on day 28; percent reticulocytes changed in a similar manner. Evaluation of reticulocyte fluorescence intensity ratios indicated a peak in the high fluorescence subset on day 16 and a nadir on day 28, which correlated with a nadir in the low fluorescence subset on day 16 and a peak on day 28 (see Table II ). Slight increases in mean corpuscular volume (MCV) were observed on days 19-28, whereas on days 25 and 28, slight decreases in mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentration (MCHC) were observed.
White Blood Cell Parameters and Platelets. Mean white blood cell counts (WBC) increased slightly on day 7 because of an increase in absolute lymphocytes and then progressively declined to a nadir on day 22 (Fig. 1 ). This low value was primarily attributable to decreases in absolute neutrophil and lymphocyte counts. Though eosinophil and basophil counts were also decreased as compared with pretest values on this date, their absolute numbers were so small that their contribution to the decrease in WBC was considered minimal. A 2-fold increase in monocytes was observed on day 16, but this increase had no noticeable effect on WBC. Mean platelet counts (PLTs) increased slightly by day 10, were relatively stable until day 13, and then progressively decreased to a nadir on day 25 . Mean platelet volumes were slightly increased on days 25 and 28 only; evaluation of peroxidase cytograms indicated that this change was likely due to platelet clumping.
Biochemistry Liver Enzymes, Bilirubin, Serum Lipids, and Glucose. Aspartate aminotransferase (AST) values increased steadily throughout the study to reach a maximum of a 3-fold increase on day 25 (Table III and Fig. 2 ).. Alanine aminotransferase (ALT) values also increased steadily but very slightly to reach a maximum value on day 25. Alkaline phosphatase (ALP) values decreased throughout the study to reach a nadir on day 28. A mean bilirubin value of 2 mg/L was recorded for each sampling date during the study (not graphically represented). Triglycerides increased to 2.5-fold over pretest values by day 19 and then steadily decreased to reach a minimum value on day 28 . Cholesterol decreased progressively during the course of the study to reach a low on day 25; the value recorded on this day represents a decrease of 91% as compared with pretest values. Glucose values increased slightly on day 7 and fluctuated minimally between days z cj . 10 and 13 before decreasing slightly but steadily to reach a nadir on day 28. Nitrogen and Protein Metabolism. Urea and total protein decreased steadily from day 13 to reach a nadir at day 28 (Fig. 3 ). The most striking incremental change in these parameters occurred in urea between days -and 7, where a 33% decrease was observed, and in total protein between days 22 and 25, where a 14% decrease was observed. Creatinine decreased very slightly during the course of gestation, with the nadir being observed on day 28 (not graphically represented).
Calcium, Phosphorus, and Serum Electrolytes. Calcium values decreased steadily to reach a nadir on day 28   TABLE II. -Reticulocyte fluorescence intensity ratios during pregnancy in the New Zealand White rabbit.
Abbreviations: R = total reticulocytes; LFR = low fluorescence reticulocytes; MFR = medium fluorescence reticulocytes; HFR = high fluorescence reticulocytes.
( Fig. 3) . Phosphorus values increased slightly on days 7 and 13 and then progressively decreased to reach a nadir on day 28 . Values for sodium, potassium, and chloride decreased very slightly over the course of gestation, with each electrolyte reaching its nadir on day 22 . Sodium and chloride values returned to pretest levels on days 25 and/ or 28.
DISCUSSION
The results reported here are very similar to those generated in 2 studies performed on pregnant rabbits: 1 in Californian, New Zealand White, and Californian-New Zealand White hybrids by Viard-Drouet et al (58) and 1 in gray chinchilla rabbits by Zarrow et al (62) . In comparing our study to that of Viard-Drouet et al, similar mean values and tendencies (increases or decreases) in several parameters were observed over the course of gestation. Specifically, Hct, total protein, phosphorus, ALP, creatinine, and cholesterol decreased progressively between pretest and day 27 in Viard-Drouet et al's study. Triglycerides increased to a maximum value on day 18 and then decreased precipitously by day 27. ALT was slightly increased on day 27. Our hematology results were similar to those of Zarrow et al, in whose study circulating erythrocytes were significantly decreased (-~-20%) by days 20-25 of pregnancy, with concomitant decreases in Hb and Hct. Reticulocytes increased with a peak at day 20 of pregnancy. Despite the increasing &dquo;anemia,&dquo; the reticulocytes returned to normal levels just prior to parturition. Based on Zarrow et al's visual examination of blood smears, the anemia was described as being normochromic with slight macrocytosis. The results of these other studies indicate that the patterns of change observed in the present study were not chance occurrences.
In comparing our observations with those described for normal pregnant women, we found many similarities as well as some differences in the direction of change and the time frame during which changes occur for several parameters.
Pregnancy may be regarded as having 3 stages: the period between fertilization of the ovum or ova and implantation, the period of organogenesis, and the period of fetal growth. Implantation takes place 6-7 days after fertilization in the rabbit (21) and 9-10 days after fertiliza- tion in women (6) . The period of organogenesis in the rabbit is between days 7 and 18 or 19 (roughly the second third of the -30-day gestation period) (29) , whereas in women it occurs during the first 12 wk (the first trimester) of gestation (6) . Fetal growth is very rapid during the last third of gestation in the rabbit (16) , whereas in women, fetal growth occurs rapidly over the last 2 trimesters of gestation (39) .
If the changes in hematology and biochemistry parameters in the rabbit are evaluated, taking into consideration the stages of pregnancy described above, Hb, Hct, and RBC begin their downward trends toward the end of organogenesis. Reticulocytes are almost double in number by the end of this period. Triglycerides increase as well and peak on the last day of organogenesis. Decreases in many other parameters (e.g., calcium, phosphorus, electrolytes, and cholesterol) apparently begin from the time of implantation.
Hemodilution is a well-characterized phenomenon in pregnant women and is said to account for decreases in RBC parameters, platelet counts, and total protein, and albumin concentrations (5, 35, 46) . However, the actual red cell mass or MCV increases throughout pregnancy (41) . This process has been reported to begin as early as week 6 (3), with a significant increase in plasma volume occurring between weeks 7 and 12 (during organogenesis) (61) . Rapid increases in plasma volume reportedly occur during the second trimester, with slight increases occurring during the third trimester until delivery (55) .
The increases in the second trimester are the cause of the &dquo;physiologic anemia of pregnancy,&dquo; i.e., the progressive decrease in Hb and Hct concentrations that occurs until approximately week 30 of gestation (55) . Hb and Hct begin to rise thereafter.
Horger and Zarrow (23) reported that hemodilution in the pregnant rabbit is lower in magnitude than that observed in pregnant women. They reported no increase in MCV in the face of hemodilution and observed that plasma volume began to increase after day 14 and reached a maximum level of 12% above preconceptional values on day 28 . This increase is much lower than the 45-55% increase in plasma volume reported to occur in women (36) . In contrast, Silversmit et al (54) reported an increase in plasma volume of 40% in pregnant rabbits on day 28. Relating the timing of this phenomenon to the period of organogenesis, it is apparent that hemodilution in both rabbits and humans begins around midorganogenesis.
The RBC parameters in pregnant women have been noted to begin to fall at the conclusion of the period of organogenesis (weeks [12] [13] [14] and to stabilize during the middle of the period of rapid fetal growth (weeks 20-30) (37, 44, 63) . In the present study, RBC, Hb, and Hct began to fall during organogenesis (after day 10 or day 13) but reached a nadir during the middle of the period of rapid fetal growth (day 25) .
Conflicting reports exist for reticulocyte changes in pregnant women (24, 42) . Young to moderately mature reticulocytes are present during the later stages of gestation (37) . In the present study, reticulocyte numbers increased up to day 16 (late organogenesis) and subsequently decreased progressively until day 28. This pattern was most similar to one observed by Howells (24) in humans. That in the present study reticulocytes continued to be introduced into the rabbit circulation despite their decreased concentration may be indicated by the increases in MCV that were observed from day 13 through day 28. However, the reticulocyte fluorescence data indicated that fewer and fewer new reticulocytes were released into the circulation after day 16 . The decreases in MCHC noted on days 25 and 28 may reflect a decrease in iron content in the mature erythrocyte and the reticulocyte populations, which would be compatible with changes observed in pregnant women (33) . Decreased iron levels have been reported during the last week of gestation in rabbits (32) .
The initial increase in reticulocytes may reflect a response to increasing progesterone levels during the first half of pregnancy; progesterone has been reported to stimulate erythropoiesis (36) . Plasma progesterone levels in pregnant rabbits change in a pattern similar to that observed with reticulocytes, RBC, Hb, and Hct in this study (20) . The subsequent decrease may be partially due to a reduction in the concentration of reticulocytes by the expanding plasma volume but may also be influenced by the changing ratio of progesterone: estrogen during this phase of gestation. Estrogens have a suppressive effect on erythropoiesis (25) .
WBC have been reported to increase throughout gestation in women, despite the hemodilutional effect that occurs (10, 40, 46) . Neutrophils alone or neutrophils and monocytes have been cited as the cause of this increase.
Increased numbers of immature granulocytes have been reported in peripheral blood smears as pregnancy progresses (11, 46) . In contrast, we observed decreased WBC between days 10 and 22-25 that could be attributed primarily to decreases in neutrophils and lymphocytes. We did not observe left shifts with the progression of pregnancy. Monocyte numbers were increased for much of the study as compared with pretest values. If these effects (excluding monocyte changes) can be attributed to hemodilution, then the absence of a similar effect in pregnant women implies that different physiologic responses regarding WBC must occur in these 2 species.
Although at least 1 investigator has reported an increase in platelet numbers in pregnant women (56) and another has reported no change (12), many others have reported decreases (38, 43, 49) . Decreases in platelet numbers were attributed solely to hemodilution because no evidence of increased platelet turnover (e.g., increased mean platelet volume, reticulated platelets) was observed. In the present study, platelet values decreased beginning on day 13, which corresponds with the day that decreases in RBC parameters were observed. Hemodilution was considered to be the cause of the observed changes in platelet numbers.
Liver enzymes in pregnant women have been reported by several investigators to remain well within the average range for nonpregnant females (3, 35) . But in 1 study, increased ALT and AST values in individual women were observed during the third trimester of pregnancy (5) . The slight increases in ALT and AST observed in the present study were also considered to be within the normal range for nonpregnant rabbits, but the high end of the ranges of values for AST increased through day 29 . In comparison, the high end of the ranges of values for ALT reached their maximum on day 16 and decreased thereafter.
ALP values increase progressively during pregnancy in women, most significantly during the third trimester (5, 50) . These increases are primarily due to a heat-stable isoenzyme of placental origin, but maternal bone-derived ALP also contributes to this increase because of the bone turnover that occurs to provide calcium and phosphorus for the fetus (27) . Maternal age did not affect ALP levels in pregnant women. In contrast, our study results indicate that ALP declines steadily throughout gestation in the rabbit. Maternal age was considered to be a primary factor affecting this change.
Because the rabbits used in the present study were relatively young at the time of mating (16-18 wk of age) and because decreases in the bone isoform of ALP occur rapidly in maturing animals (30), a decrease in ALP was not unexpected. However, if placental ALP were found in the serum of the pregnant rabbit, one would expect that the decrease in total ALP would be attenuated. Placental ALP in the dog has a very short half-live (less than 6 min) (22) and thus is not detectable upon routine analysis of serum. Rabbit placental ALP may behave similarly, which would explain why no dampening of the progressive decrease in ALP was observed during gestation.
We observed a striking difference in serum ALP values between pregnant and nonpregnant rabbits during the second half of gestation: after day 16, ALP values decreased from 10.5% to 24% lower than pretest values in nonpregnant animals, compared with a decrease from 24% to 66% in pregnant animals. Thus, it would appear that ALP declines in pregnant rabbits for reasons other than or in addition to advancing age. This change may reflect increased estrogen levels or an increase in the ratio of serum estrogen to progesterone. Estrogens administered to women in oral contraceptives or as postmenopausal therapy have been reported to decrease serum ALP levels (59) by affecting bone-specific ALP (15, 47) . Estrogen (estradiol) levels in pregnant rabbits have been reported to increase during the first 7 days after mating (28) and then remain relatively stable until the last 2-3 days before parturition, when a small increase occurs (8, 18) . Progesterone levels have been reported to decrease gradually after day 15 (8) .
Reports on changes in bilirubin in pregnant women differ. They range from the observation of a marked decrease in bilirubin during the second half of gestation (2) to the report of no change in this parameter during the course of gestation (5) . We observed no changes in bilirubin values during the course of our study.
There are conflicting reports on the effects of pregnancy on serum lipid levels in women. Chiang et al (9) reported that triglyceride and cholesterol levels remain relatively stable during the first trimester (organogenesis) and then progressively increased to reach maximum levels in late gestation. But others reported that triglycerides progressively increased throughout pregnancy and that cholesterol concentrations fell during the first 8-12 wk of gestation and then rose linearly until parturition (3, 35) . Increased cholesterol levels are thought to reflect increased production of sex steroids (9, 52) , whereas increased triglycerides may relate to the nutritional requirements of the mother and fetus (9, 52) .
In the present study, triglyceride levels rose steadily until day 19 of gestation (late organogenesis) to reach a value 2.5 times higher than pretest values. The magnitude of this increase is similar to that observed by Salameh (52) in pregnant women. Our triglyceride levels then fell precipitously until day 28. These decreases could not be attributed to reduced food consumption because none was noted during the course of the study. Whether the dramatic decrease in triglyceride levels is directly related to the end of organogenesis is not clear.
Cholesterol levels fell progressively until days [25] [26] [27] [28] .
When cholesterol values for pregnant and nonpregnant animals were compared with those of pretest animals, levels on day 28 in pregnant rabbits were decreased by 91 % as compared with a 25% decrease in nonpregnant rabbits. Because our rabbits were mated at 16-18 wk of age, the expected decline in cholesterol levels that occurs during the first 12-13 wk of life cannot account for this change (14) , nor is impaired secretion considered to be a likely cause (54) . Possible mechanisms for the difference in the magnitude of the change in pregnant rabbits include increased storage of cholesterol in tissues, transfer of maternal cholesterol to the litter, increased excretion in the feces (31) , or increased thyroid activity (51, 57) . Cholesterol levels are known to be inversely related to thyroid function (26) , although in pregnant women, increased cholesterol levels and increased thyroid function have been reported to occur (7) . Conflicting observations have been reported for serum glucose levels in women during pregnancy (1, 35, 45) . Chiang et al (9) reported that glucose levels increased in the first trimester (organogenesis) from nonpregnant levels and decreased slightly throughout gestation thereafter.
Glucose values in the present study are in close accord with this observation. The maximum value was observed at the beginning of organogenesis (day 7), and the sharpest decreases were observed during the last 10 days of gestation, the period of rapid fetal growth. As in other species (16) , the decrease in serum concentrations of glucose in the rabbit may be due to the inability of the doe to increase its glucose production in response to the increased needs of the unborn litter.
Lind (35) reported that urea decreased by 25% during the first half of pregnancy and that creatinine decreased by 0.25 mg/dl by parturition. Decreases in urea and creatinine in the present study correspond almost exactly to these figures: urea decreased from 0.55 g/L to 0.41 g/L (-25.4°70) by day 10, and creatinine decreased from 12 mg/L (1.2 mg/dl) to 10 mg/L (1.0 mg/dl) by the end of the study. The maximum decrease in urea was observed between day -1 (pretest) and day 7. Decreases in urea and creatinine have been attributed to increased glomerular filtration rate during early pregnancy in both women (55) and rats (4) . The decreases observed in the rabbits in this study may reflect a similar physiologic occurrence.
Total protein has been reported to decrease by approximately 1 g/dl during the first trimester in pregnant women and to remain at this level throughout the remainder of pregnancy (35) . This decrease is primarily due to a decrease in serum albumin of approximately 0.5 g/dl during the first 12 wk of pregnancy (organogenesis) and a further decrease of 0.25 g/dl by the end of gestation (35) . In the present study, total protein decreased throughout gestation. However, the sharpest decline in this parameter occurred between days 22 and 25: 56 g/L (5.6 g/dl) to 49 g/L (4.9 g/dl), a difference of 8 g/L (0.8 g/dl), during the period of rapid fetal growth.
Electrolyte values and plasma volume expansion are closely related in pregnant women. The kidneys retain sodium and other electrolytes, resulting in increased water retention to allow for increased plasma volume (55) . Because water retention is proportionally greater than retention of sodium, the concentration of sodium and other electrolytes in the blood is decreased. Lind reported that sodium levels decrease by about 2-3 mEq/L, that potassium levels decrease by about 0.3 mEq/L, and that chloride levels fall little, if any (5, 35) . In the present study, sodium levels fell a maximum of 6 mEq/L and potassium levels fell a maximum of 0.7 mEq/L by day 22 . Chloride levels decreased 7 mEq/L and then returned to preconceptional levels on day 25. Serum calcium levels in pregnant women have been reported as continuously decreasing throughout gestation (35, 53) and as progressively decreasing until some time during the third trimester (week 29) with minimal increases thereafter (48, 60) . Some of the decrease is a response to the fetus's requirement for calcium (60) . Calcium values in the present study decreased to reach a nadir on day 28, which represented a 13% decrease compared with pretest values. The largest decrease in calcium levels was observed between days 22 and 25, coincident with the largest decrease in total protein.
Phosphorus levels have also been reported to decline during pregnancy (48, 60) . This change is a response to the mother's increased production of parathyroid hormone as a result of decreased serum calcium (60) . Changes in phosphorus levels in the present study corresponded to changes reported in humans; progressive decreases were observed throughout gestation.
It is tempting to speculate that many of the various changes observed in clinical pathology parameters during pregnancy (decreased RBC parameters, glucose, triglyceride, and cholesterol levels) may contribute to the known propensity of rabbits to abort during the last 4-8 days of pregnancy (13) . Spontaneous fetal deaths, attributed to transient fetal anoxia secondary to decreased uterine blood flow, have been reported to increase at about days [20] [21] [22] (21) . Decreased RBC parameters could exacerbate this effect. Gilbert and others (17, 34) reported that maternal body weight did not significantly increase during gestation (independent of litter weight); whether or not the dam's propensity to decrease her food intake near the end of pregnancy is the cause or the effect of these observations is unknown. The remarkable decrease in triglycerides after organogenesis may indicate a rapid deregulation of the dam's energy metabolism during the period of rapid fetal growth and a subsequent effect on maternal body weight. Decreasing glucose levels during this same period support this hypothesis. Cholesterol may fall to levels insufficient to continue production of adequate amounts of progesterone to support pregnancy during this period (31) .
With a few notable exceptions, changes that occur in clinical pathology parameters during pregnancy in the rabbit are similar to those observed in pregnant women.
Hemodilution occurs in both species during the period of organogenesis and accounts for decreases in RBC, Hb, Hct, platelets, total protein, and calcium. Phosphorus levels decrease as a physiologic response to decreased calcium. AST, ALT, urea, creatinine, glucose, and serum electrolyte levels also change similarly in pregnant rabbits and pregnant women. Differences noted between rabbits and women consisted of increased WBC, ALP, and total cholesterol in women versus decreases in these parameters in rabbits and progressive increases in triglycerides in women versus a peak followed by a marked decrease in triglycerides in rabbits. Despite these differences, the rabbit can be considered a suitable species for embryofetal development toxicity studies with regard to clinical pathology.
